DNA complementary to the ninth largest ($9) of the 12 genome segments of rice gall dwarf virus (RGDV) was cloned and its sequence was determined. It is 1202 nucleotides in length and contains one open reading frame which extends for 969 nucleotides from nucleotide 26. It encodes a polypeptide of 323 amino acids with an M~ of 35 560. The dinucleotide sequence at the 5' end and the trinucleotide sequence at the 3' end of the plus strand, 5' GG--GAU 3', which are present in the RNA of both wound tumour virus (WTV) and rice dwarf virus (RDV), were also found in RGDV genome segment $9. The nucleotide sequences in the noncoding region at the 5' terminus and in the 15 nucleotides at the 3' terminus, which form an imperfect inverted repeat of 10 bp together with the 5' terminus, are approximately 70% homologous with those of the WTV genome segment $9, but only 30% and 50% homologous with the respective termini of RDV $9.
DNA complementary to the ninth largest ($9) of the 12 genome segments of rice gall dwarf virus (RGDV) was cloned and its sequence was determined. It is 1202 nucleotides in length and contains one open reading frame which extends for 969 nucleotides from nucleotide 26. It encodes a polypeptide of 323 amino acids with an M~ of 35 560. The dinucleotide sequence at the 5' end and the trinucleotide sequence at the 3' end of the plus strand, 5' GG--GAU 3', which are present in the RNA of both wound tumour virus (WTV) and rice dwarf virus (RDV), were also found in RGDV genome segment $9. The nucleotide sequences in the noncoding region at the 5' terminus and in the 15 nucleotides at the 3' terminus, which form an imperfect inverted repeat of 10 bp together with the 5' terminus, are approximately 70% homologous with those of the WTV genome segment $9, but only 30% and 50% homologous with the respective termini of RDV $9.
Rice gall dwarf virus (RGDV) is a phytoreovirus (Omura & Inoue, 1985) as are rice dwarf virus (RDV) and wound tumour virus (WTV) (Boccardo & Milne, 1984) . It has icosahedral double-shelled particles approximately 65 nm in diameter that contain 12 genome segments of dsRNA and several structural proteins . The three viruses are similar in morphology and particle compositions. RGDV and RDV are persistently transmitted by leafhoppers, Nephotettix sp. and Recilia dorsalis, and infect the same or related graminaceous plants; WTV is transmitted by different species of leafhoppers, such as Agallia constricta, and infects only dicotyledonous plants. In plants infected with RGDV or WTV, virus particles occur only in the phloem and gall cells, whereas RDV infects plants systemically inducing fine white chlorotic specks on the leaves. The primary structures of genome RNAs of RDV (Uyeda et al., 1987 (Uyeda et al., , 1989 Omura et al., 1988 Omura et al., , 1989 Fukumoto et al., 1989; Suzuki et al., 1989) and WTV (Asamizu et al., 1985; Anzola et al., 1987 Anzola et al., , 1989a Dull et al., 1989; Xu et al., 1989) have been analysed using cDNAs to the genome dsRNAs; at both ends of the segments there were common terminal sequences adjacent to incomplete inverted repeats. As part of an effort to identify, at the molecular level, the reason for differences and similarities among phytoreoviruses, we have determined the sequence of the ninth largest segment of RGDV RNA t Present address: International Rice Research Institute, P.O. Box 933, Manila, Philippines.
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and compared it with those of RDV and WTV RNA. The cDNA library of RGDV genome segments was made by the method of Cashdollar et al. (1982) . All dsRNA of RGDV was incubated in 90~ DMSO at 50 °C for 45 min, and then polyadenylated using poly(A) polymerase (Bethesda Research Laboratories). The cDNAs to the genome segments were synthesized by reverse transcriptase (Pharmacia) using oligo(dT)10 primers. Annealed cDNA copies were tailed with oligo(dC), annealed to oligo(dG)-tailed, PstI-cut pBR322 and then used to transform Escherichia coli strain DH5 by the method of Maniatis et al. (1982) . Complementary DNA to RGDV segment $9 was selected by hybridization with [32p]ATP-labelled $9 dsRNA, from the cDNA library of RGDV genome segments. Each of five clones contained an insert of approximately 1300 bp of cDNA (size estimated by agarose gel electrophoresis) which corresponded to the full length of the original dsRNA (including the tail attached during the course of cloning); this deduction was based on the Mr of the original dsRNA. Two of these five cDNA clones were used for the determination of the nucleotide sequence. The cDNA insert was subdivided by restriction endonuclease cleavage and subcloned into M13mpl8 or mpl9 as described by Messing et al. (1981) . The DNA template was annealed with fluorescent dye-labelled primers (Applied Biosystems) at 60 °C for 10 min and then sequenced by the dideoxynucleotide chain termination reaction using Taq DNA polymerase (United States Biochemical) at 70 °C for 10 min by using a chemical robot (Seiko) and an automated fluorescent DNA 0000-9457 © 1990 SGM Short communication
ACG CUG GGA UUG CAA CUU UAU CCU GGC AUU UGG AUC AUU AAU AUA CGU CAU UCG AAU UGA GGU GGA UGG UCC GUC CUA AUC AAG AAA ~GA U AGA GGA UCU CCA CCA AAU GAA 418
UGA CAG UUA ACA CGU UGA CAU 1090 GAG GAU GGU UGA CGU AGG CGU 1174 1202 acid sequence of its predicted sequencer (Smith et al., 1986) (Model 370A, Applied Biosystems). All parts of the cDNA were sequenced at least twice in each direction using one clone and the resulting sequence was confirmed using the other clone. Complementary DNA to genome segment S10 was also selected from the cDNA library and the terminal sequences were determined. The nucteotide sequence of the cloned RGDV segment $9 contained 1202 bp ( Fig. 1) other phytoreoviruses, RDV (Uyeda et al., 1987 (Uyeda et al., , 1989 Omura et al., 1988 Omura et al., , 1989 Fukumoto et al., 1989) and WTV (Asamizu et al., 1985; Anzola et al., 1987 Anzola et al., , 1989a Dall et al., 1989; Xu et al., 1989) . The terminal sequences 5' GGUAUU ..... UGAU 3', which are in all WTV genome segments, are also present in terminal sequences of RGDV $9 and S10. Interestingly, within the 5'-terminal 32 nucleotides of RGDV $9, 25 were identical with the Y-terminal sequence of WTV $9, whereas there was much less similarity with the terminus of RDV $9 (Fig. 2) . In WTV and RDV genome segments, the terminal sequences are thought to form incomplete inverted repeats and stem-loop structures which determine the configurations of genomes in the active form, i.e. singlestranded RNAs (Anzola et al., 1987; Fukumoto et al., 1989) . These structures may have some role in regulating the interactions between the genome and proteins related to genomic expression in infected cells. In RGDV genome segment $9, an incomplete inverted repeat of 10 bp appears in the terminal sequence. Eight bp in the incomplete inverted repeat are common with those in the incomplete inverted repeat of 11 bp at the terminus of WTV genome segment $9 , whereas only 2 bp are common with those in 14 bp of RDV genome segment $9 (Fukumoto et al., 1989) . Computer analysis of the Y-terminal non-coding region sequence failed to show any structural similarity between RGDV and WTV genome segment $9.
The host range and insect vectors of RGDV differ from those of WTV, but the dwarfing symptom, the restricted occurrence of virus particles in the phloem cells and the hyperplasia and hypertrophy of the phloem cells are characteristic features of both RGDV and WTV. It is plausible that the analogous inverted repeats t0r WTV genomes and RGDV $9 include a recognition signal for the restricted multiplication in the phloem cells which results in gall formation or tumour induction.
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